Metabolic clearance rate and half-time disappearance rate of human N-terminal and adrenocorticotropin of pro-opiomelanocortin in the rat: a comparative study.
In metabolic clearance rate (MCR) and plasma half-time disappearance rate (t 1/2) of human N-terminal (1-76) and adrenocorticotropin(hACTH 1-39) of pro-opiomelanocortin were compared after intravenous bolus injection of both peptides simultaneously into rat. The level of immunoreactive (IR) hNT and IR-ACTH in plasma and urine samples were measured by specific and homologous radioimmunoassays (RIAs). The MCR and hNT and hACTH were 3.01 +/- 0.20 ml/min (M +/- S.D., N = 4) and 2.04 +/- 0.06 ml/min, respectively (p less than 0.05), The curve for the disappearance rate of IR-hNT was triphasic (rapid t 1/2 = 0.96 +/- 0.39 min, intermediate t 1/2 = 6.7 +/- 2.25 min, and slow t 1/2 = 74 +/- 15.8 min), while that of IR-ACTH was biphasic (rapid t 1/2 = 3.3 +/- 0.68 min, and slow t 1/2 = 41.5 +/- 3.03 min) as analyzed by the non-linear least-squares methods. Statistically significant difference (p less than 0.01) was found between IR-hNT and IR-hACTH in the rapid t 1/2 and in the slow t 1/2. Subsequent analysis of pooled plasma sample (30 min post-injection) by molecular sieve chromatography on Sephadex G-50 superfine column revealed that the majority of IR-hNT (90-95%) and IR-ACTH (60-70%) are co-chromatographed with [125I]iodo hNT and [125I]iodo ACTH respectively. Similarly, gel filtration of pooled urine sample (120 min post-injection) on Sephadex G-50 superfine revealed that 80-90% of IR-hNT and less than 50% of IR-ACTH co-eluted with [125I]iodo hNT and [125I]iodo ACTH, respectively. Smaller molecular forms of IR-hNT and IR-ACTH were definitely apparent in the urine sample. In conclusion, hNT has a larger MCR and a longer half-time disappearance rate (t 1/2) than IR-hACTH in rat plasma and it appears that hNT is more resistant to degradation by plasma and by kidney than hACTH.